al, data for civilians and non-civilians have been combined for the years 1941-9; subsequently data were for the home population. Where a complete age breakdown was not available, estimates were based on sex specific proportions by age in adjacent years.
DEFINITION OF DISEASES
Changes made at each revision of the International Classification of Diseases (ICD) make it impossible to define diseases that can be studied with complete consistency over the period in question. Preliminary work resulted in the conclusion, however, that lung cancer, chronic obstructive lung disease, and somewhat greater, the model explained about 99% of the variance unexplained simply by age.
With the exception of emphysema in women, the figures clearly show that cohort effects are much larger than period effects. This is also evident from results (not shown in detail) showing that the age-cohort model fitted the data considerably better than the age-periou model. Some of the period pattern for emphysema may partly be an artefact due to the difficulties of accurately adjusting for the change from the 5th to the 6th ICD revision and the limited data available.
The cohort patterns seen in figures 3 
RELATION OF TRENDS IN MORTALITY AND SMOKING HABITS
Cumulative constant tar (CCT) cigarette consumption, estimated as described in the appendix, is plotted by age and sex against calendar year ( fig 5) and year of birth ( fig 6) . from 1970 to 1985 is not explained by changes in CCT cigarette consumption. This anomaly persists when we use alternative estimates of CCT cigarette consumption based on different tar estimates or backward extrapolation procedures, and would be even greater if allowance were made for "compensation" (that is., smoking cigarettes with a reduced machine yield of tar and nicotine more intensely), which may be substantial. 26 To allow closer correspondence between changes in lung cancer and changes in CCT cigarette consumption one would have to assume that there had been a decline in the "background" lung cancer rate (that is, unrelated to CCT cigarette consumption). The dashed line in fig 7 illustrates the order of magnitude of background rate that would have to be subtracted from the observed lung cancer rate to leave the residual rate reasonably well correlated with CCT cigarette consumption trends.
Discussion
Our analyses have clearly shown differences in mortality trends for chronic obstructive lung disease and emphysema. Whereas both show cohort patterns that peak at around the same birth year, the peaks for chronic obstructive lung disease are superimposed on a strong declining downward trend that is not present for emphysema. In the past, research workers have restricted attention to study of chronic 85 bronchitis and emphysema combined (with or without asthma) and have not attempted to separate the diseases. Although perfect separation cannot be achieved (inevitably some deaths due to emphysema in which chronic tte bronchitis was also present will have been ith inappropriately coded as chronic bronchitis), )ld and although problems due to ICD changes )n-and the switch to use of the term chronic 1). airways obstruction have had to be overcome, tte we believe that our results are relevant. Dif ICD change effects, and used somewhat different age groups, led to the conclusion that the decline in chronic bronchitis was due to a reduction in childhood respiratory infection. While noting the difficulties of discriminating infection would more logically appear as a cohort effect. Though our analysis is therefore more consistent with their theory than their analysis, we believe that it is premature to conclude that childhood respiratory infection is necessarily the agent responsible for the decline. We agree with Barker and Osmond that the Clean Air Act, which came into force only in 1956, cannot be a major explanation as the decline is too longstanding, being evident in cohorts born from 1863 onward.
Whatever the factor responsible for the decline in chronic obstructive lung disease (and this paper is not intended as a detailed discussion ofpossible causal factors in the aetiology of the three diseases considered), we suspect that it is also responsible for the huge social class gradient in death rates for chronic bronchitis, which was evident well before there was any real gradient in smoking by social class. 29 Although the fact that the rise in lung cancer rates since 1940 can largely be explained by a rise in lifetime exposure to cigarettes is scarcely new,2 5 7our analyses also highlight one striking anomaly, which has been given much less attention in published papers'' 13 
